Acetylation of interferon regulatory factor-7 by p300/CREB-binding protein (CBP)-associated factor (PCAF) impairs its DNA binding.
Interferon regulatory factor 7 (IRF7) is an interferon-inducible transcription factor required for induction of delayed early interferon alpha genes and the onset of a potent antiviral state. After induction of IRF7 by autocrine interferon, latent IRF7 is activated by virus-induced phosphorylation on serine residues within the C-terminal regulatory domain. Although it is likely that IRF7 is subjected to a cascade of events responsible for regulating its biological activity, to date no mechanism other than phosphorylation has been reported to modulate IRF7 activity. Here, we report that IRF7 is acetylated in vivo by the histone acetyltransferases p300/CBP-associated factor (PCAF) and GCN5. The single lysine residue target for acetylation, lysine 92, is located in the DNA-binding domain and is conserved throughout the entire IRF family. Mutation of lysine 92 resulted in complete abolition of DNA binding ability. However, a mutant that cannot be acetylated by PCAF due to a change in the surrounding amino acid context of lysine 92 showed increased DNA binding and activity compared with wild type IRF7. Conversely, we showed that acetylated IRF7 displayed impaired DNA binding capability and that over-expression of PCAF led to decreased IRF7 activity. Together, our results strongly suggest that acetylation of lysine 92 negatively modulates IRF7 DNA binding.